PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-045867 
(43)Date of publication of application : 16.02.1996 



(51)Int.CI. 


H01L 21/265 




H01L 21/22 




H01L 29/78 


(21)Application number : 06-285192 


(71 Applicant : SANYO ELECTRIC CO LTD 


(22)Date of filing : 1 8.1 1 .1 994 


(72)Inventor : TAKEUCHI MASARU 


(30)Priority 




Priority number : 061 15690 Priority date : 


27.05.1 994 Priority country : JP 



(54) SEMICONDUCTOR DEVICE MANUFACTURE AND DISPLAYING DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor device manufacturing which allows impurity 
doping to a semiconductor layer at a low temperature. 

CONSTITUTION: Ion shower using phosphine gas, which is diluted with hydrogen 
gas and helium, is used for forming a source/drain area 5. Since the ionization 
probability of helium gas is larger than that of hydrogen gas, helium gas is 
decomposed and ionized more easily than hydrogen gas. As a result, in addition to 
the fact that hydrogen gas and phosphine gas are ionized by high-frequency 
energy, molecules of hydrogen gas and phosphine gas collide with helium ions and 
ionization is accelerated. Therefore, the ionization probability of phosphine gas is 
remarkably improved, and the efficiency of phosphorus ion implantation to a 
polycrystal silicon film 2 is also improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device equipped with the process which 
dopes an impurity to a semi-conductor layer by irradiating the ion shower of an impurity. 
[Claim 2] The manufacture approach of the semiconductor device equipped with the process which 
dopes an impurity to a semi-conductor layer by irradiating the ion shower by the mixed gas of the gas 
containing p mold or n mold impurity, and the gas containing the element with which the grain boundary 
of a semi-conductor layer is compensated. 

[Claim 3] The manufacture approach of the semiconductor device equipped with the process which 
dopes an impurity to a semi-conductor layer by irradiating the ion shower by the mixed gas of the gas 
containing p mold or n mold impurity, the gas containing the element with which the grain boundary of a 
semi-conductor layer is compensated, and inert gas. 

[Claim 4] The manufacture approach of the semiconductor device equipped with the process which 
irradiates impressing radio-frequency energy to the gas containing p mold or n mold impurity diluted with 
the mixed gas of the gas and inert gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated, generating the plasma, and doping impurity ion to a semi-conductor 
layer, the ion beam of an element which compensates coincidence for the grain boundary of a semi- 
conductor layer, and the ion beam of inert gas to a semi-conductor layer. 

[Claim 5] In order to form a source field and a drain field in a semi-conductor layer with the process 
which forms gate dielectric film on a semi-conductor layer, the process which forms a gate electrode on 
gate dielectric film, and the self-align technique using a gate electrode, The manufacture approach of 
the semiconductor device equipped with the process which dopes an impurity to a semi-conductor layer 
by irradiating the ion shower by the mixed gas of the gas containing p mold or n mold impurity, the gas 
containing the element with which the grain boundary of a semi-conductor layer is compensated, and 
inert gas. 

[Claim 6] In order to form a source field and a drain field in a semi-conductor layer with the process 
which forms gate dielectric film on a semi-conductor layer, the process which forms a gate electrode on 
gate dielectric film, and the self-align technique using a gate electrode, Impress radio-frequency energy 
to the gas containing p mold or n mold impurity diluted with the mixed gas of the gas and inert gas 
containing the element with which the grain boundary of a semi-conductor layer is compensated, and 
the plasma is generated. The manufacture approach of the semiconductor device equipped with the 
process which irradiates doping impurity ion to a semi-conductor layer, the ion beam of an element 
which compensates coincidence for the grain boundary of a semi-conductor layer, and the ion beam of 
inert gas to a semi-conductor layer. 

[Claim 7] The manufacture approach of the semiconductor device which forms the gate electrode which 
consists of the same ingredient as a semi-conductor layer in the manufacture approach of a 
semiconductor device according to claim 5 or 6. 

[Claim 8] The manufacture approach of the semiconductor device which forms the gate electrode which 
consists of a metallic material in the manufacture approach of a semiconductor device according to 
claim 5 or 6. 
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[Claim 9] The manufacture approach of the semiconductor device which equipped any 1 term of claims 
5-8 with the process which forms a semi-conductor layer on an insulating substrate in the manufacture 
approach of the semiconductor device a publication. 

[Claim 10] The display using the semiconductor device manufactured by the manufacture approach of a 
semiconductor device according to claim 9 as a pixel driver element. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor device, 

and a display. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display (LCD;Liquid Crystal Display) of 
an active matrix attracts attention as a high definition display. Development of the thin film transistor 
(henceforth polycrystalline silicon TFT (Thin Film Transistor)) which used for the active layer the 
polycrystalline silicon film formed on the transparence insulating substrate as a pixel driver element 
(transistor for pixel actuation) of the active-matrix LCD is furthered. 

[0003] Polycrystalline silicon TFT has the advantage that mobility is large and actuation capacity is high, 
compared with the thin film transistor (henceforth amorphous silicon TFT) which used the amorphous 
silicon film for the active layer. Therefore, if polycrystalline silicon TFT is used, highly efficient LCD is 
realizable, and upwards, not only to the pixel section (display) but to a circumference actuation circuit 
(driver), on the same substrate, it can be made one and can form. 

[0004] The conventional polycrystalline silicon TFT was formed using the about 1000-degree C hot 
process (called an elevated-temperature process). An elevated-temperature process follows LSI 
technology with sufficient technological backlog over many years. Therefore, the polycrystalline silicon 
TFT (called the elevated-temperature polycrystalline silicon TFT) formed in the elevated-temperature 
process is excellent in a component property, dependability, and repeatability. However, since an 
elevated-temperature process has high process temperature, quartz glass must be used for a substrate. 
Since quartz glass turns remarkably expensive up with enlargement arid there is now a limitation in 
enlargement, the dimension of a substrate receives a limit. Therefore, although the panel size of LCD 
which balances in cost becomes two or less molds and can fully be used as the object for viewfinders 
and the object for liquid crystal projectors of a video camera, as an object for accepting reality, its panel 
size is too small to use it. 

[0005] On the other hand, using the process of the low temperature below 400 **, since it can form, 
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amorphous silicon TFT can use usual glass for a substrate. Usual glass has only the heat-resistant 
temperature of 600 ** extent also at the high heat-resisting glass (for example, "7059" made from U.S. 
Corning Inc.) of quartz glass marketed for LCD although there is no about 1 -/limit also in a dimension at 
a price of 10. 

[0006] Then, forming polycrystalline silicon TFT using the process (called a low-temperature process) of 
the low temperature below 600 ** extent is called for so that usual glass (high heat-resisting glass) can 
be used for a substrate. The polycrystalline silicon TFT formed in the low-temperature process is called 
the low-temperature polycrystalline silicon TFT. The formation approach of the polycrystalline silicon 
film used as an active layer, the formation approach of gate dielectric film, the formation approach of a 
source drain field, etc. pose a problem with the low-temperature polycrystalline silicon TFT. 
[0007] In order to form a source drain field in the case of the usual MOS transistor (bulk transistor) 
formed on a single crystal silicon substrate, the ion poured in by performing the ion implantation of an 
impurity to a substrate, next performing hot heat treatment more than 900 ** extent first is activated. 
[0008] In order to form a source drain field in the polycrystalline silicon film like this, after performing 
the ion implantation of an impurity, hot heat treatment more than 900 ** extent must be performed too. 
Moreover, if the ion implantation of an impurity is performed on the polycrystalline silicon film, in order 
that the field where ion was poured in may make it amorphous, also in order to make the field made 
amorphous polycrystaHze, it is indispensable to heat-treat by being more than 900 ** extent. Therefore, 
when creating polycrystalline silicon TFT by the same approach as a bulk transistor, usual glass can be 
used for a substrate. 

[0009] Then, the approach of forming a source drain field in the polycrystalline silicon film using the ion 
shower by the phosphine (PH3) gas or diboron hexahydride (B-2 H6) gas diluted with hydrogen gas is 
proposed. That is, as shown in drawing 3 , a hydrogen ion (proton) beam is irradiated at performing 
doping of phosphorus ion or boron ion on the polycrystalline silicon film 2 formed on the insulating 
substrate 1, and coincidence. Using non-mass analysis mold ion shower (ion implantation) equipment, 
radio-frequency energy is impressed to mixed gas with hydrogen, a phosphine, or diboron hexahydride, 
and, specifically, the plasma is generated. Then, while a hydrogen ion is generated, a phosphine or 
diboron hexahydride is decomposed and phosphorus ion or boron ion is generated. Consequently, even if 
it does not establish a special heat treatment process, it becomes possible to make the polycrystalline 
silicon film 2 diffuse an impurity, and to activate it, and it can form a source drain field. Moreover, though 
it heat-treats in order to make diffusion of an impurity more reliable, the temperature is below 300 ** 
extent, and becomes enough. Furthermore, if an ion shower is used, in order not to make it amorphous 
like [ in case the field where the impurity of the polycrystalline silicon film 2 was doped is an ion 
implantation ] f heat treatment for making the field made amorphous polycrystaHze also becomes 
unnecessary. Therefore, usual glass (high heat-resisting glass) can be used for an insulating substrate 1. 
[0010] Moreover, the hydrogen treating of the polycrystalline silicon film 2 is also simultaneously 
performed on the polycrystalline silicon film 2 by irradiating a hydrogen ion beam. That is, association of 
) the silicon atom in the crystal face or a grain boundary of polycrystalline silicon has the fault that there 
are many crystal defects (dangling bond) rather than it is enough. Since a fixed charge and interface 
state density will be easy to be formed if there is a crystal defect, it becomes difficult to raise the 
electrical characteristics of polycrystalline silicon TFT. Then, processing which a defect is reduced 
[ processing ] and stabilizes the crystal structure is performed by combining a hydrogen atom with the 
defective part of polycrystalline silicon. This is a hydrogen treating. Conventionally, as the approach of a 
hydrogen treating, the approach of exposing the polycrystalline silicon film into the hydrogen plasma, the 
amorphous silicon film containing hydrogen, a silicon nitride, etc. are formed on the polycrystalline silicon 
film, and the method of making the polycrystalline silicon film diffuse the hydrogen in the film concerned 
in subsequent heat treatment etc. is used. However, since a hydrogen treating will also be 
simultaneously performed if a hydrogen ion beam is irradiated at the polycrystalline silicon film 2, it 
becomes unnecessary to establish the special process for a hydrogen treating, a production process is 
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simplified, and a throughput also improves. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in case radio-frequency energy is impressed to 
mixed gas with hydrogen, a phosphine, or diboron hexahydride and the plasma is generated, since the 
probability of ionization of hydrogen gas is small, the great portion of impressed radio-frequency energy 
is consumed by ionization of hydrogen gas. Therefore, the decomposition effectiveness of phosphine gas 
or diboron hexahydride gas falls, the probability of ionization also falls, and the injection efficiency of the 
phosphorus ion to the polycrystalline silicon film 2 or boron ion gets worse. Consequently, it becomes 
difficult to fully form into low resistance the source drain field which it becomes impossible to have 
doped the impurity of a complement on the polycrystalline silicon film 2, and was formed in the 
polycrystalline silicon film 2. If the resistance of a source drain field becomes high, the component 
property of polycrystalline silicon TFT will deteriorate. 

[0012] By the way, if the ionization energy of hydrogen gas is foreseen and only the part enlarges radio- 
frequency energy, since enough impurities for the polycrystalline silicon film can be doped, it becomes 
possible to fully form a source drain field into low resistance. However, since there is a limitation on 
specification in the RF energy (the maximum acceleration voltage) which the present non-mass analysis 
mold ion shower bath can generate, RF energy cannot be enlarged recklessly. Moreover, since power 
consumption will also increase if radio-frequency energy is enlarged, a production cost will become high. 
[0013] This invention is made in order to solve the above-mentioned trouble, and it has the following 
objects. 

1) Offer the manufacture approach of the semiconductor device which can raise a throughput on the 
occasion of doping of the impurity to the semi-conductor layer by the low-temperature process. 
[0014] 2) Offer the manufacture approach of a semiconductor device with possible making a semi- 
conductor layer fully form into low resistance on the occasion of doping of the impurity to the semi- 
conductor layer by the low-temperature process. 

3) Offer the manufacture approach of the semiconductor device which can manufacture the transistor 
which was excellent in the component property by the high throughput. 

[0015] 4) Start offering the manufacture approach of a display which was excellent in image quality, and 

offer the high throughput manufacture approach especially. 

[0016] 

[Means for Solving the Problem] Invention according to claim 1 makes it the summary to have had the 
process which dopes an impurity to a semi-conductor layer by irradiating the ion shower of an impurity. 
[0017] Invention according to claim 2 makes it the summary to have had the process which dopes an 
impurity to a semi-conductor layer by irradiating the ion shower by the mixed gas of the gas containing 
p mold or n mold impurity, and the gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated. 

[0018] Invention according to claim 3 makes it the summary to have had the process which dopes an 
impurity to a semi-conductor layer by irradiating the ion shower by the mixed gas of the gas containing 
p mold or n mold impurity, the gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated, and inert gas. 

[0019] Invention according to claim 4 impresses radio-frequency energy to the gas containing p mold or 
n mold impurity diluted with the mixed gas of the gas and inert gas containing the element with which 
the grain boundary of a semi-conductor layer is compensated, and generates the plasma. Let it be the 
summary to have had the process which irradiates doping impurity ion to a semi-conductor layer, the 
ion beam of an element which compensates coincidence for the grain boundary of a semi-conductor 
layer, and the ion beam of inert gas to a semi-conductor layer. 

[0020] In order that invention according to claim 5 may form a source field and a drain field in a semi- 
conductor layer with the process which forms gate dielectric film on a semi-conductor layer, the 
process which forms a gate electrode on gate dielectric film, and the self-align technique using a gate 
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electrode, Let it be the summary to have had the process which dopes an impurity to a semi-conductor 
layer by irradiating the ion shower by the mixed gas of the gas containing p mold or n mold impurity, the 
gas containing the element with which the grain boundary of a semi-conductor layer is compensated, 
and inert gas. 

[0021] In order that invention according to claim 6 may form a source field and a drain field in a semi- 
conductor layer with the process which forms gate dielectric film on a semi-conductor layer, the 
process which forms a gate electrode on gate dielectric film, and the self-align technique using a gate 
electrode, Impress radio-frequency energy to the gas containing p mold or n mold impurity diluted with 
the mixed gas of the gas and inert gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated, and the plasma is generated. Let it be the summary to have had the 
process which irradiates doping impurity ion to a semi-conductor layer, the ion beam of an element 
which compensates coincidence for the grain boundary of a semi-conductor layer, and the ion beam of 
inert gas to a semi-conductor layer. 

[0022] Invention according to claim 7 makes it the summary to form the gate electrode which consists 
of the same ingredient as a semi-conductor layer in the manufacture approach of a semiconductor 
device according to claim 5 or 6. 

[0023] Invention according to claim 8 makes it the summary to form the gate electrode which consists 
of a metallic material in the manufacture approach of a semiconductor device according to claim 5 or 6. 
Invention according to claim 9 makes it the summary to have equipped any 1 term of claims 5-8 with 
the process which forms a semi-conductor layer on an insulating substrate in the manufacture approach 
of the semiconductor device a publication. 

[0024] Invention according to claim 10 makes it the summary to use the semiconductor device 
manufactured by the manufacture approach of a semiconductor device according to claim 9 as a pixel 
driver element. 
[0025] 

[Function] According to invention according to claim 1, by irradiating the ion shower of an impurity, even 
if it does not establish a special heat treatment process, a semi-conductor layer can be made to be able 
to diffuse an impurity and can be activated. And when the polycrystalline silicon film is used as a semi- 
conductor layer, in order that the polycrystalline silicon film with which the impurity was doped may not 
make it amorphous, heat treatment for making the field made amorphous polycrystal-ize also becomes 
unnecessary. Consequently, it can become possible to simplify a production process and a throughput 
can be raised. Moreover, though it heat-treats in order to make diffusion of an impurity into a more 
positive thing, since it becomes enough [ low-temperature processing ], a throughput does not fall. 
[0026] If hydrogen gas is used as gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated while using [ according to invention according to claim 2 ] the 
polycrystalline silicon film as a semi-conductor in addition to an operation of invention according to 
claim 1, doping and the hydrogen treating of the impurity to the polycrystalline silicon film can be 
performed simultaneously. Therefore, it becomes unnecessary to establish the special process for a 
hydrogen treating, and a throughput can be raised. 

[0027] Invention according to claim 3 has the same operation as invention according to claim 2. 
Moreover, in invention according to claim 3, if each gas is chosen so that the direction of the probability 
of ionization of inert gas may become larger than the probability of ionization of the gas containing the 
element with which the grain boundary of a semi-conductor layer is compensated, rather than the gas 
containing the element with which the grain boundary of a semi-conductor layer is compensated, it will 
be decomposed easily and inert gas will be ionized. Consequently, the probability of ionization of the gas 
containing an impurity improves substantially, and its injection efficiency of the impurity ion to a semi- 
conductor layer also improves. Therefore, a semi-conductor layer can fully be formed into low 
resistance. 

[0028] Invention according to claim 4 has the same operation as invention according to claim 2. 
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Moreover, in case radio-frequency energy will be impressed and the plasma will be generated if each gas 
is chosen so that the direction of the probability of ionization of inert gas may become larger than the 
probability of ionization of the gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated in invention according to claim 4, rather than the gas containing the 
element with which the grain boundary of a semi-conductor layer is compensated, it is decomposed 
easily and inert gas is ionized. Consequently, ionization is promoted also when the molecule of gas and 
the ion of inert gas containing the gas containing the element with which the grain boundary of a semi- 
conductor layer is compensated, and an impurity collide in addition to the gas containing the gas 
containing the element with which the grain boundary of a semi-conductor layer is compensated, and an 
impurity being ionized by radio-frequency energy. Therefore, the probability of ionization of the gas 
containing an impurity improves substantially, and its injection efficiency of the impurity ion to a semi- 
conductor layer also improves. Therefore, even if it does not enlarge RF energy recklessly, a semi- 
conductor layer can fully be formed into low resistance. Moreover, since it is not necessary to enlarge 
radio-frequency energy, it becomes possible to reduce power consumption and a production cost can be 
held down low. 

[0029] According to invention according to claim 5, the source field and drain field which were formed in 
the semi-conductor layer can fully be formed into low resistance according to the same operation as 
invention according to claim 3, and the transistor which was excellent in the component property can be 
obtained. 

[0030] According to invention according to claim 6, the source field and drain field which were formed in 
the semi-conductor layer can fully be formed into low resistance according to the same operation as 
invention according to claim 4, and the transistor which was excellent in the component property can be 
obtained. 

[0031] According to invention according to claim 7, by forming the gate electrode which consists of the 
same ingredient as a semi-conductor layer, the semi-conductor layer and gate electrode used as an 
active layer, and a work function can be in agreement, and the threshold voltage of a transistor can be 
reduced. 

[0032] according to invention according to claim 8 — as a gate electrode — low — a gate electrode 
can be formed into low resistance by using a metal [ **** ]. According to invention according to claim 9, 
the thin film transistor which was excellent in the component property can be manufactured by the high 
throughput. 

[0033] According to invention according to claim 10, the display which excelled [ use / the thin film 
transistor which was excellent in the component property / as a pixel driver element ] in image quality 
can be manufactured by the high throughput. 
[0034] 

[Example] Hereafter, the manufacture approach of one example which materialized this invention to the 
polycrystalline silicon TFT of a planar mold is explained according to drawing 1 and drawing 2 R> 2. In 
addition, in this example, a sign is made equal about the same configuration member as the conventional 
example shown in drawing 3 . 

[0035] Process 1 (refer to drawing 1 (a)); the polycrystalline silicon film 2 (thickness;500 **) of the non 
dope used as an active layer is formed on an insulating substrate (quartz glass, high heat-resisting 
glass) 1. There are the following in the formation approach of the polycrystalline silicon film 2. 
[0036] ** the approach; ordinary pressure CVD method which forms the polycrystalline silicon film 2 
directly, a reduced pressure CVD method, a plasma-CVD method, an optical-pumping CVD method, 
vacuum deposition, EB (Electron Beam) vacuum deposition, and MBE (Molecular Beam Epitaxy) — use 
law, a spatter, etc. 

[0037] In this, the reduced pressure CVD method using the pyrolysis of a mono silane (SiH4) or a 
disilane (Si two H6) is common, and can form the quality polycrystalline silicon film 2. In a reduced 
pressure CVD method, processing temperature serves as polycrystal below at 550 ** above an 
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amorphous substance and 620 **. 

[0038] Moreover, the plasma-CVD method for using the pyrolysis of the mono silane in the inside of the 
plasma or a disilane is also used. If the processing temperature of a plasma-CVD method adds hydrogen 
with 300 ** extent, a reaction will be promoted and the amorphous silicon film will be formed. And if 
inert gas (helium, neon, an argon, a krypton, a xenon, radon) is added, the plasma will be excited and the 
polycrystalline silicon film will be formed also at the same processing temperature. 
[0039] ** How to make polycrystaHze and form the polycrystalline silicon film 2, after forming the 
amorphous silicon film; use a solid phase grown method and the melting recrystallizing method. A solid 
phase grown method is an approach of making it polycrystaHzing with a solid-state, and obtaining the 
polycrystalline silicon film, by heat-treating the long duration around 20 hours before and behind 600 ** 
on the amorphous silicon film. 

[0040] the approach of maintaining substrate temperature below at 600 **, while the melting 
recrystallizing method carries out melting only of the front face of the amorphous silicon film and 
recrystallization is attained — it is — the laser annealing method and RTA (Rapid Thermal Annealing) — 
there is law. The laser annealing method is an approach to which irradiate the front face of the 
amorphous silicon film and it is made to carry out heating melting of the laser. The RTA method is an 
approach to which irradiate the front face of the amorphous silicon film and it is made to carry out 
heating melting of the lamp light. 

[0041] Process 2 (refer to drawing 1 (b)); it is gate dielectric film 3 (thickness; 1000A) on the 
polycrystalline silicon film 2. It forms. There are the following in the formation approach of gate dielectric 
film 3. 

[0042] [1] How to form silicon oxide using an oxidation style; use voloxidation (oxidation style in the 
inside of the dry oxidation method using desiccation oxygen, the wet oxidation style using damp oxygen, 
and a steam ambient atmosphere), a low-temperature-oxidation method (the oxidation style in the inside 
of a high voltage steam ambient atmosphere, oxidation style in the inside of the oxygen plasma), an 
anode oxidation method, etc. 

[0043] In this, the low-temperature-oxidation method of 600 ** extent is common. In addition, to use 
voloxidation, it is necessary to use quartz glass for an insulating substrate 1 . 
[2] How to form silicon oxide, a silicon nitride, and silicon ******** (SiOx Ny) using the covering 
method; use a CVD method and PVD. Moreover, there is also the approach of making it into multilayer 
structure combining each film. 

[0044] There are an ordinary pressure CVD method, a reduced pressure CVD method, a plasma-CVD 
method, and an optical-pumping CVD method as CVD method. The pyrolysis of a mono silane or a 
disilane, the pyrolysis of organic oxy-silanes (TEOS etc.), hydrolysis of silicon halide, etc. are used for 
formation of silicon oxide. Pyrolyses, such as ammonia and a dichloro silane (SiH2CI2), ammonia and a 
mono silane, nitrogen, and a mono silane, etc. are used for formation of a silicon nitride. Silicon 
******** has the property of an oxide film and both the film of a nitride, and it can form in the system 
of formation of a silicon nitride by carrying out little installation of the nitrogen oxide (N2 O). 
[0045] PVD — vacuum deposition, EB vacuum deposition, and MBE — law, a spatter, etc. occur. Then, 
the gate electrode 4 is formed on gate dielectric film 3, and patterning is carried out to a desired 
configuration. As construction material of the gate electrode 4, the polycrystalline silicon (doped 
polysilicon) which doped the impurity, metal silicide, a polycide, a refractory metal simple substance, 
other metals (aluminum, gold, silver, copper, etc.), etc. are used. 

[0046] There are the following in the formation approach of the polycrystalline silicon which doped the 
impurity. 

(1) Form the polycrystalline silicon film of a non dope like the formation approach of the above- 
mentioned polycrystalline silicon film 2 first. Next, an impurity is doped on the polycrystalline silicon film 
of the non dope, and low resistance will be formed by the time it can use it as a gate electrode 4. In the 
dope approach of the impurity to the polycrystalline silicon film, it is (a). The approach and (b) which 
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diffuse the impurity in the film used as the source of impurity diffusion into the polycrystalline silicon 
film by heat-treating after forming the film (PSG (Phospho-Silicate Glass) film, BSG (Boro-Silicate 
Glass) film, etc.) used as the source of impurity diffusion on the polycrystalline silicon film There is an 
approach using an ion implantation or an ion shower. In addition, an impurity may be doped to the 
polycrystalline silicon film which serves as the gate electrode 4 at formation and coincidence of the 
source drain field which carries out a postscript. In that case, this process 2 does not need to perform 
the dope of the impurity to the gate electrode 4 only by carrying out patterning and forming the gate 
electrode 4, after forming the polycrystalline silicon film of a non dope. 

[0047] (2) In case the polycrystalline silicon film is formed with a CVD method, make the gas which 
contained the impurity in material gas mix, and perform formation of the polycrystalline silicon film, and 
the dope of an impurity simultaneously. 

[0048] Moreover, when forming the gate electrode 4 with metal silicide, a polycide, a refractory metal 
simple substance, and other metals, a CVD method or PVD is used. 

Process 3 (refer to drawing 1 (c)); the source drain field 5 is formed in the polycrystalline silicon film 2 
by using the gate electrode 4 as a mask with a self-align technique. The ion shower by the phosphine 
gas diluted with hydrogen gas and helium is used for formation of the source drain field 5. That is, a 
hydrogen ion beam and a helium ion beam are irradiated at doping phosphorus ion on the polycrystalline 
silicon film 2, and coincidence. Using a non-mass analysis mold ion shower bath, radio-frequency energy 
is impressed to the mixed gas of hydrogen, helium, and a phosphine, and, specifically, the plasma is 
generated. Then, while a hydrogen ion and helium ion are generated, a phosphine is decomposed and 
phosphorus ion is generated. Consequently, even if it does not establish a special heat treatment 
process, it becomes possible to make the polycrystalline silicon film 2 diffuse an impurity, and to 
activate it, and it can form the source drain field 5. Moreover, though it heat-treats in order to make 
diffusion of an impurity more reliable, the temperature is below 300 ** extent, and becomes enough. 
Furthermore, if an ion shower is used, in order not to make it amorphous like [ in case the source drain 
field 5 is an ion implantation ], heat treatment for making the field made amorphous polycrystaHze also 
becomes unnecessary. Therefore, usual glass (high heat-resisting glass) can be used for an insulating 
substrate 1. 

[0049] Here, in case radio-frequency energy is impressed to the mixed gas of hydrogen, helium, and a 
phosphine and the plasma is generated, since the probability of ionization of gaseous helium is larger 
than that of hydrogen gas, rather than hydrogen gas, it is decomposed easily and gaseous helium is 
ionized. Consequently, in addition to hydrogen gas and phosphine gas being ionized by radio-frequency 
energy, ionization is promoted also when the molecule and helium ion of hydrogen gas and phosphine gas 
collide. 

[0050] Therefore, compared with the probability of ionization of the phosphine gas in the conventional 
example (mixed gas of hydrogen and a phosphine), the probability of ionization of the phosphine gas in 
this example (mixed gas of hydrogen, helium, and a phosphine) will improve substantially. Consequently, 
the injection efficiency of the phosphorus ion to the polycrystalline silicon film 2 also improves. 
[0051] this invention person experimented with the following monograph affairs about the polycrystalline 
silicon film 2 which carried out solid phase growth of the amorphous silicon over 20 hours by 600 **. 
Experiment 1; when only phosphine gas (5% dilution hydrogen gas base) is used (phosphine quantity of 
gas flow; 20sccm, high-frequency power (RF power);80W, acceleration voltage;55kV, Lynn dose;1x1016 
dose/cm2, pressure;359.1 x10-4Pa) 

Although the sheet resistance of the polycrystalline silicon film 2 (source drain field 5) after doping was 
measured with the four probe method on the above-mentioned conditions, resistance was too high and 
measurement was impossible. This is considered to be because for the polycrystalline silicon film 2 to 
have made it amorphous by doping. That is, if hydrogen gas is not added in phosphine gas, it turns out 
that the polycrystalline silicon film 2 (source drain field 5) cannot be formed into low resistance. 
[0052] Experiment 2; when phosphine gas (5% dilution hydrogen base) and the mixed gas of hydrogen gas 
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are used (equivalent to the conventional example) 

(Phosphine quantity of gas flow; 8sccm, hydrogen quantity-of-gas-flow;42sccm, RF power;80W, 
acceleration voltage;55kV t Lynn dose;1x1016 dose/cm2, pressure;532.0 x10-4Pa) 

It is 680 as a result of measuring the sheet resistance of the polycrystalline silicon film 2 after doping 
with a four probe method on the above-mentioned conditions. They were omega/**. 
[0053] Experiment 3; when the mixed gas of phosphine gas (5% dilution hydrogen gas base), hydrogen 
gas, and gaseous helium is used (equivalent to this example) 

(phosphine quantity-of-gas-flow; — 8sccm f hydrogen quantity-of-gas-flow;22sccm, gaseous helium flow 
rate;20sccm, (RF RF) power;80W, and acceleration voltage; — 55kV, Lynn dose;1x1016 dose/cm2, and 
pressure;532.0 x10-4Pa) 

It is 247 as a result of measuring the sheet resistance of the polycrystalline silicon film 2 after doping 
with a four probe method on the above-mentioned conditions. They were omega/**. 
[0054] thus, the experiment 3 (this example) — setting — the sheet resistance of the polycrystalline 
silicon film 2 — the same RF energy (RF power) — about [ of experiment 2 (conventional example) ] — 
one third It can carry out. Incidentally, in the experiment 2, in order to obtain the same sheet resistance 
as experiment 3, RF power needed to be increased to 80W ->200W. That is, when it sees about RF 
power, the injection efficiency of the phosphorus ion in experiment 3 is 2.5 of that in experiment 2. It 
doubles. This injection efficiency is optimizing the mixing ratio of hydrogen gas and gaseous helium, and 
it is possible to make it improve further, that is, the mixing ratio of hydrogen gas and gaseous helium — 
;H2/(H2+helium) =0.01-0.8 suitable — desirable — 0.2-0.7 — especially — desirable — 0.2-0.5 it is . 
When there is an inclination for the sheet resistance of the polycrystalline silicon film 2 to become high 
when it becomes narrower than this range, and it becomes large, there is an inclination for the surface 
dry area of the polycrystalline silicon film 2 to become large. 

[0055] Moreover, the hydrogen treating of the polycrystalline silicon film 2 is also simultaneously 
performed on the polycrystalline silicon film 2 by irradiating a hydrogen ion beam. 
Process 4 (refer to drawing 2 ); an interlayer insulation film 6 is formed all over a device. As an 
interlayer insulation film 6, the silicon oxide formed of a CVD method or PVD, various silicate glass, a 
silicon nitride, etc. are used. 

[0056] Then, contact hole 6a in contact with the source drain field 5 is formed in an interlayer insulation 
film 6, the source drain electrode 7 is formed, and the polycrystalline silicon TFT of an n channel is 
completed. 

[0057] Thus, according to this example, the impurity of a complement can be efficiently doped on the 
polycrystalline silicon film 2 by raising the injection efficiency of the phosphorus ion to the 
polycrystalline silicon film 2. Therefore, even if it does not enlarge RF energy recklessly, the 
polycrystalline silicon film 2 (source drain field 5) can fully be formed into low resistance. Therefore, the 
low-temperature polycrystalline silicon TFT which was excellent in the component property can be 
formed. Moreover, since it is not necessary to enlarge radio-frequency energy, it becomes possible to 
reduce power consumption and a production cost can be held down low. 

[0058] It becomes unnecessary furthermore, to prepare a heat treatment process in formation of the 
source drain field 5 by using an ion shower. Since a hydrogen treating is also simultaneously performed 
at the time of formation of the source drain field 5, it becomes unnecessary and to establish the special 
process for a hydrogen treating. Consequently, according to this example, it can become possible to 
simplify a production process and a throughput can be raised. In addition, since it becomes enough 
[ processing of the low temperature of 300 ** extent ] even when preparing a heat treatment process in 
formation of the source drain field 5, the time amount which temperature up and a temperature fall take 
will become short, and will not reduce a throughput. 

[0059] And the image quality of LCD can be raised by using the polycrystalline silicon TFT which was 
excellent in such a component property as a pixel driver element of active-matrix LCD. Furthermore, 
the throughput of LCD can also be raised by raising the throughput of polycrystalline silicon TFT. 
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[0060] By the way, since the gate electrode 4 and an active layer (polycrystalline silicon film 2) serve as 
the same construction material and a work function is in agreement when polycrystalline silicon is used 
for the construction material of the gate electrode 4, the threshold voltage (Vth) of polycrystalline 
silicon TFT can be reduced. On the other hand, when a metal is used for the construction material of 
the gate electrode 4, the gate electrode 4 can be formed into low resistance. 

[0061] In addition, the above-mentioned example may be changed as follows and can acquire the same 
operation and effectiveness even in such a case. 

(1) Place and replace phosphine gas with other gas containing n mold impurity, as such gas — PF3. PF5, 
PCI3, PCI5, AsH3, AsF3, AsF5, AsCI3, and AsCI5 etc. — it is. 

[0062] (2) Place and replace phosphine gas with the gas containing p mold impurity, and form the 
polycrystalline silicon TFT of a p channel, as such gas — diboron hexahydride gas, BF3, BCI3, and BBr3 
etc. — it is. 

[0063] (3) Place and replace gaseous helium with other inert gas (neon, an argon, a krypton, a xenon, 
radon). Since the probability of ionization of each inert gas is larger than that of hydrogen gas, also in 
which inert gas, the same operation and the effectiveness as the above-mentioned example can be 
acquired. However, the damage which the polycrystalline silicon film 2 receives by the plasma becomes 
large, so that the molecular weight of inert gas becomes large. Therefore, inert gas with smaller 
molecular weight is more desirable, and becomes the most suitable [ gaseous helium ]. 
[0064] (4) Place and replace hydrogen gas with the gas by the proper element with which the grain 
boundary of the polycrystalline silicon film 2 is compensated. As such an element, they are a fluorine 
and chlorine besides hydrogen, There is a bromine etc. Since the probability of ionization of these 
element gas is larger than that of each inert gas, also in which element gas, the same operation and the 
effectiveness as the above-mentioned example can be acquired. However, although association will be 
able to be taken by about 400 ** when hydrogen gas is used as gas for compensation, they are fluorine 
gas and chlorine, When a bromine is used, there is the description that association is maintainable to 
about 450 - 500 **. 

[0065] (5) Dope an impurity to channel field 2a of the polycrystalline silicon film 2, and control the 
threshold voltage of polycrystalline silicon TFT. In the polycrystalline silicon TFT formed with the solid 
phase grown method, with an n channel transistor, threshold voltage shifts in the direction of depression, 
and it is in the inclination which threshold voltage shifts in the direction of enhancement with a p 
channel transistor. The inclination becomes more remarkable when a hydrogen treating is performed 
especially. What is necessary is just to dope an impurity to channel field 2a, in order to suppress the 
shift of this threshold voltage. 

[0066] (6) Apply to the polycrystalline silicon TFT or the amorphous silicon TFT of not only a planar 
mold but a reverse planar mold, a stagger mold, and a reverse stagger mold. 

(7) Place and replace an insulating substrate 1 with insulating layers, such as a ceramic substrate and 
silicon oxide, and apply to not LCD but a contact type image sensor, a three-dimensional IC, etc. 
[0067] (8) Place and replace the polycrystalline silicon film 2 with the amorphous silicon film, and form 
amorphous silicon TFT. 

(9) Place and replace the polycrystalline silicon film 2 with the single-crystal-silicon film. Moreover, the 
polycrystalline silicon film 2 is placed and replaced with a single crystal silicon substrate, and a bulk 
transistor is formed. 

[0068] (10) Use polycrystalline silicon TFT for the charge coupled device in not LCD but the memory 
cell of a dynamic RAM (DRAM), the load component in the memory cell of a static RAM (SRAM), etc. 
[0069] As mentioned above, although each example was explained, technical thought other than the 
claim which can be grasped from each example is indicated with those effectiveness below, 
(b) The manufacture approach of the semiconductor device equipped with the process which forms an 
interlayer insulation film all over a device, the process which forms the contact hole in contact with a 
source field and a drain field in the interlayer insulation film, and the process which forms a source 
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electrode and a drain electrode in the manufacture approach of a semiconductor device according to 
claim 9. 

[0070] If it does in this way, a thin film transistor can be completed. 

(b) The manufacture approach of the semiconductor device which equipped the part which is equivalent 

to any 1 term of claims 5-9 in the channel field of a semi-conductor layer in the manufacture approach 

of the semiconductor device a publication with the process which dopes an impurity. 

[0071] If it does in this way, the threshold voltage of a transistor is controllable. By the way, in this 

description, the member concerning the configuration of invention shall be defined as follows. 

[0072] (a) As an insulating substrate, the substrate by all insulating materials, such as quartz- glass, high 

heat-resisting glass, high heatproof resin, and ceramics, is not only included, but conductive substrates, 

such as a metal substrate which prepared insulating layers, such as silicon oxide, in the front face, shall 

be included. 

[0073] (b) As a semi-conductor layer, not only the polycrystalline silicon film but the amorphous silicon 

film, the single-crystal-silicon film, and a single crystal silicon substrate shall be included. 

[0074] 

[Effect of the Invention] 

1) On the occasion of doping of the impurity to the semi-conductor layer by the low-temperature 
process, the manufacture approach of the semiconductor device which can raise a throughput can be 
offered. 

[0075] 2) On the occasion of doping of the impurity to the semi-conductor layer by the low-temperature 
process, the manufacture approach of a semiconductor device with possible making a semi-conductor 
layer fully form into low resistance can be offered. 

[0076] 3) The manufacture approach of the semiconductor device which can manufacture the transistor 

which was excellent in the component property by the high throughput can be offered. 

4) The display which was excellent in image quality can be manufactured by the high throughput. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view for explaining the manufacture approach of one example. 
[Drawing 2] The outline sectional view for explaining the manufacture approach of one example. 
[Drawing 3] The outline sectional view for explaining the manufacture approach of the conventional 
example. 

[Description of Notations] 
1 Insulating Substrate 
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2 Polycrystalline Silicon Film as a Semi-conductor Layer 

3 Gate Dielectric Film 

4 Gate Electrode 

5 Source Field or Drain Field (Source Drain Field) 



[Translation done.] 
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fi^bffllC^lSCRCRfbfi* (N 2 O) 5'>HAt?> 
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[0045] wDmz\$mmm, ebk*&, mbe 

icy- htt@4 Sr^EKLTHffSco^tC/'?^-- >i7 r T 
[0 0 4 6] **G4fc«F-:/L&*l8ft->'J:3>©JBJ* 

(i) s-r, ±aEbfc*iisa*> , j3>gi2(o»j«*atra 

TfcfiffifiMb-r*. ^fr/ 'J a >Bt^O^FiW«j© K — 
X75&ic«. (a) *»ft->'ja>«±t^tt«|j«:*a8t 
(PSG (Phospho-Si 1 icate Glass) IS, BSG 
(Boro-Silicate Glass) Kfcdf) &Kj£tftlCjR8L9£fT 

I:a * - - > y t T y- h «C 4 £ ^fiKT & /f it 
<T<fcH. 

[0 0 4 7] (2) CVDffiia^T^y'Ja^^ 
it. ^ B B B ->'J=i>(SO^fiX<!:?FifiEfeOH-^t^|5lB# 

[0048] sfc, &jg->uiM k, ^u-y-TK, am 

"f SW^fCfi. CVDft*ftBPVDS*iffll>6n4. 
IS 3 (Ml (c) #hs) ; ISi^glCiK), f- 

haffi4svxi7iLT#Max>j=i>^2ny-x • 

h*U-f >«*5*»j«-r<&. V-X • Kl"f>®«5© 
J|->U3>»2JC. U >-f -XXD P ft ?<Dt 
S«£ffin. Tkfiit'NU^At^x:?^ ><h©ig£#X 

figlCfttK 7-X • KI/<>W5&Mn^t)5?T 



(6) 

i-r 5 *wt>ftAo^®j; o \zit&mttz 
a©*Mas «tot, *e&s« i £«'&© 

[0 0 4 9] TK^t^'J ^At*77-f >i© 

£it-5f^ ^U^AtfXW^^'fbSWfiTkflitfX©-?- 

^Xb^nsciticjra*.. 7MH#x*3«ktf/f;x:7w ># 
-r^-^b^fiSitsns. 

[0 0 5 0] Sot. fi£*0iJ (*it^7-f>tCl 
£#X) >#*©-f#><b*¥fcJt 

X) tC43tt'5^X7'^ >#X©< ^WbiWteAiPIlCft 

■j w:*>©aA5eW*>fa±-r&, 

[0 0 5 1] #5B0J#tt. #S»->Ua>*600 rT20 

Hlfcl ;*XX^>#X (5 %?&$?7Ms;tfX'<— X) CD 

(*X:7^ >#Xd?EM ; 20sccm, iUJ^ift^Tj (RFA9 
-) ; 80W , Mmmm ; 55kV, ij > K-Xa ; 1 x 10I6 
dose/cm?, J£7j ; 359. 1 xl0"4pa) 
30 ±fB*#T s h*-tf>y^O#i^a-> l J=i>|»2 (7-X 

bf > ^ K «t o T^ISa -> U 3 >« 2 *^SK<b b TzTc «) 
X&*i0Uftt»i, *<Sft->'Ja>Bt2 (V-X • h*l/ 

^>m®.s) *efi^br*^tfa-cs*i>ct*«to3&» 

[0052] ^2 ;*X!7^ >7^f X ( 5 %*»?7K*^ 
-X) £*3f&#X©fg£#X£ffl^fci§S (^*^JIC+i 

40 

(*7 7-{ >^Xcita ; 8sccm , zkPiitfXdStft ; 42scc 
m, RFA7- ; 80W , jjOiSmm ; 55kV, 'J > K-X 
ft ; 1 Xl0l6dose/cm2, ; 532. 0 xi(HPa) 

±tB^^T- H-e>y^©^^a->u 3>i2®->-h 

fittfcBSWFft-CililifcLfclg*. 680 Q/DT*-afc. 

[0 0 5 3] 3 ;*77-f >^fX ( 5 %f&§?*iSi# 
X^-X) iTK^I^Xt^U^A^XiWg^-^X^ffl 

(*mmmizism) 

(*X7-f >^XtStft ; 8sccm , TK^I^XSStS ; 22scc 
so m, 's'J ^A^Xo^ffi ; 20sccm, i^H* (RF) /17 
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(7) 

// 

- ; 80W , mmmiZ ; 55kV, >J > F-Xft ; 1 x I0l6do 
se/cm2, mtl ; 532. 0 x l0-4pa) 
XfE&ftT K-tT>X«©£ISII->'J 3 >BI2 ©v- h 
St/tSrESig^ftTaS^LfciiS*, 247 Q/DX<&-3/t. 
[0 0 5 4] H©^^ *Sfc3 tC*3^T 

tt, £ii£ 1 Ilv | J3>§l2©->-hJg#[£. rauiMSttx 
(RF/W-) TS*2 Ottl/3 \Z 

trai;->-hffitt*»*fc*fc:J4. RFA°7-£80W — 
200WC«^S-B:4iSJB***ofc. -3*9. RFrt7—\Z io 

#7<»:'\U'7A;tf7©ig£Jt ; H2 / (H2 +He) = 
0. 01~0. 8 *«iiST*t), »*b<tt0.2~0.-7 , fcK 
«f*L<«0. 2 ~0.5 X$><5<> <I©$SB<fcD*<&3<i: 

coo5 5] *&, #^ B 3 B ->un>^2tc*^'f 

Xg4 (B2#l) ; xA*1-X©±ffi(CHr^S:^6 ^ 
»J«T*. IHIK1I6IRR6 tLTlt CVDS^PVDS 
tC «fc o X^fiK $ nfc ~> U 3 >BffcBt, &■ v U jr- h * 

[0 0 5 6] ^©&, 7-7 • HK>««5 £3>* 

L, 7-7 • KH>lffi7^MLTn5 1 t^l'®^ so 
*Sft>"j3>TFT^t5. 
[0 0 5 7] £©<fc-5K> #Hj560<J Id #^S-> 
>J3>ISI2~.©'J Mt>fflftA^|S]±3tSrt 
X% 'J 3 >* 2 K&gfc»©**6tt£$»*SA < 

(v-7. vfh>i*5) *+»-ic«attfl:r*jit 

>TFT$f(Snut*lTf5. i§S^$cX*;l/ . 

[0 0 5 8] -r*>->^ r 7-^ffl^^)^<tT\ 
7-7. • Fl"f>m*.5V>Bl&tzmjBmxm*WLV}&& 

i*K**{bffls*>Eii3KfTfan<5fca, **ftffla©fc 

0. 7^-Xy h£fa±£-&5::<h#X£3. M. 7- 

7- fu-f >««5o»iswi(UBaia*«»ta»*T so 



[0 0 5 9] -MI, ^©^fcJRTWttOflmfc^lS 
SyU3>TFT$7i/r-f Xv h U ^7*SCL CD© 
■*tt»* : ?£LTflH>4££T', LCD©HH*|bJ± 
2-&Z>Z.ttfT'£2>o SSfc, #^S-> I J3>TFT© 
7JU-Xy h^|p]±$-&-5^«t(Cj:'3. LCD©7JU- 

[0 0 6 0] tZhX\ y-h«i4 0»llfc*»»-> 
U3>£flH>7c«£IC«> X-Ml1S4<hftgl!)Jf 

MS->U3>TFT©rslliE (Vth) £{g 
Ta**Ct*«T#*. X-h«ffi4©*fftfc& 
PU£JB^fc»£Ktt. X- MIS 4 SflRfctS £ <h 

[0 0 6 1] ft, ±ttHJfi«|tt«T©«k3K«Sl/Tt> 
«t < , -*©*£T t> H«©ftua £ =fc ' t W 

(1) *X7^ >X77*nS^F*etl*^fcft&©^7t 

^©.tei^ilTIl PF 3 , P 
F5, PCI3, PC I5 , A s H3 , ASF3 , As 
F 5 , A s C 1 3 , A s C 1 5 fzEifi$>Z>. 

[0 0 6 2] (2) *7 7^ >#7£p3^Fifse$l£^ 
tzi1X\zm^^X, pft^©MI,y'j3>TFT 

BF3 , BCI3, B B r 3 &<*;7>*$>£<, 
[0 0 6 3] (3) 'S'J'7A^7Sffi©^gtt5tf7 (* 

t;U3*>, i7'jXh>, ^-fey>, 7K» (eg 
b> ?FfS14xf7©^S^^<^^(ai\ ^©x^x 

T (C =t -3 T^-^bI X 'J 3 >flg 2 X^ - ->*tt*# 

[0 0 6M] (4) *^^7^#^S->'J3>M2©)|S 

::ne©7c*^7©^*>{t;«i*«^^ett 
^o^n«tf)fc^f^ft« ^-rn©7ESx/7tc*5^ 
x t> ±i3H56«»i t n 1; <m a «k t«a* -5 z t ^x- # 

ho fib, Mflt©fe»©^tUT**^X*ffl«r»fc« 

mm, **sffl«r»fc«^ctt«45o ~5oo tst^ 

[0 0 6 5] (5) *»a>'U3>Bl2©7 t ^^8l* 
3>TFTIC*5^X«, nXA-^;WH7>^7^X(ix 
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h 7 > v 5 X * "C X > A > 7. * > h ^ fa \z fflmmntf -> 

[0 0 6 6] (6) -/U-J-mtztfT'tiK. m^—t 
S, »X?»Miy'Jn>TFT$t 
«#Hlt -> U 3 y T F T tCilffl t z> . 

(7) t&R&isi ^t7S'^xi^y'Ja>i« 

[0 0 6 7] ( 8 ) ^*SS-> U 3 >Bt 2 *#ftR-> U 3 ' 
>«klB*«A, # B B 8 «y'J3>TFT«T5. 

it*. ^f B -> 'J 3 >1 2 S^gy U 3 >1« 

[0 0 6 8] (10') ^ft->'j3>TFT4. LCD 
tlia<^t5y^RAM (DRAM) ©^'JirJU 

rtcDmweaisis^^^T-^ y^RAM (sram) © 
[oo6 9] j^±> &mmm\z^Tmwvrc&. &m. 
j^Ttc^n e> ©sain t *{dte«-r *. 

© e mttttiK tc v - x j: # h* v -r >mm t n > ^ 

SB©S3t#?£. 

[0070] c^i^j'-rnti, mmv?>i?7>5>*^ 

(n) 5 ~ 9 roi/i-fn^ 1 3R(Cte«©^^gB 

[0 0 7 1 ] C(DJ:plC-rn«, h7>v>X*©B9fiMI 



(8) 

/</ 

©<hT3. 

[0 0 7 2] (a) «»S«fcLTtt, K 
[0 0 7 3] (b) ¥*#lttT«#ISJI>''Ja>BI 

[0 0 7 4] 
[fSW©3&lll] 

[0 0 7 5] 2) fiiyDt^tii***!^* 

tioK-t>ywtT, ©Stated 

■&* z. tf)^mti^m»mm.<Dmm^m^mmt^ z. t 

20 [0 0 7 6] 3) m?<&&<Dmntzb?>i?7>?*M^ 

7,)v-zfy b^mm-rz>z.£tfujmts.¥m#&w<Dmm. 

Jj&ZmWTZ> Z. <h#T£-5. 

[0 i ] -mmm(DM&fimzmw?z>tztb<Dm,mmm 
0. 

so [03] ft&m<Dmmjjmzwiw?z>tzi£><D®,wmft 
'i. 
[«F*©K(fl] 

3 y-h»*is 
4 

5 V-^«**fcttl < U'f >«* (V-7. • > 
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